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25 YEAR RE-REVIEW ® | o

e GRRNIRT T Chisf, Dovelopment Srench, DFD-DD/F

SURESY &awd@'nma Status feport o, 2
{Performance) SP-237, dated 1 January 1901

1. This report susmmacises ths basic performance datia of the
A=12 aivpiane az of 1 January 1961, The mpsznmtesﬁae
information prosonted in SP-152, It will be the souree of Lasie
data for the nal parformance ssalyals with the powerplant data
from the final specification. However, mo sisndficant chanve are
copeeted in ithe re-svalustion.

2. Hy general impression of ths report ia thet it is a very
poor presentation. The data presented is conalstent only in ils
mwmmm‘,. (peclete dals ave insluded aleng with revised
deta with ne indlecation that it is obmsolete. The now data doeos
not. madntain the intezrity of continwmnes {rom ome page Lo the
nexte enerally, insafficiont dats ere presented Lo progress from
mmmmm Sce dats of intense interest pertinent to
wneraticonal considerations are not includsd. The over-all com-
clusion to be drads is that the weport ie eithers (1) poorly
prepared, or {2} vary carefully prepared with an intent to confuse,
in scme cames, detailss inforemtion 1s slven on ths methods of
ohtalmng and redusing the datas However, no deseriptive con-
clusions are drawn froa the results (except tebular range information).
‘here are sore questionable assumptions ussd in the mathods of dats
recdustion.

3. Soe of the ervors, locunsistencies, and areas of cancern
arc s followst

Ao ‘MWWMﬁMthW
C‘f mﬁ arca 14505 G fml' AQ 37;73 ft+ and span 56%&7 i« The
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mém.ts.m is 1088 of 'ma mrevious sise and represents 11.837 of
iho present flaws. NHo azplm’&im is piven for the wing redesion.
iy speculation (without any saterial Justification gt this time) is
th&t the deoreasc in sizse iz 1o provide sreater rigidity to counler-
t, a hevelofore wemntioned serceelastlc problem. There avs, ¢f
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sourse, rany reascns for wing redesign. Withoul en evplanatios in
the report, the toendency ls to premese s detrimental conclusion
vhether or not such reascuing is wirranied.

He  The deslsn sero fusl welsht and takesfl gross welshti
are nend given aes 43,000 pourds and 117,000 pounds. Proviocus figures
wore 2,000 pounds balow those wadghts. Sightesn montha age, the
vashne welght was 113,000 pounds. Formes reports listed 115,000
pounde as an overload cundition s placed mamy restedetions on
taxi operations, tuaing madiue, mnd tosdng procedures at this
witrene woizht. low the increase has gome into basie airframe rather
than fuel. With the sirerefti size rwduetion (ses 34 sbove) and the
inorease in basic welght, it is again sespoci that previcusly unan~
ticipated sercelasiio probloms moy be am ares which should be
axplained 4n detail to Bre Zissell or Hee Xiefor,

s Flzure 3 of center of grevity vs svoss wedshi has two
unexplained ervores (1) the curwe goss below the gquoted serc fuel
welsht of 48,600 pounds and (2) the finel portion of the curve shows
an increase in sircraft gross volght as fuel is scpended, Since
ianks 5 end & are euply, there doss net appear to be any vay to move
the c.g. forward for subsonic f1isht and lmnding below a welrht of
52,500 pounds. The fmportant sspects of this curve samot e
amaiyzed without ile applicable stability anvd control curves.

De Duch curves s presemtod in Firure 5, page 13, are
intismtiw vut hardly to the point since stralght line intorpolation
would not. be a comwn technigues The prime airspeeds of the basic
wsslon are 400 FEAS durlng the olimh waiil i‘ach 3.2 18 resched and
crulge 8t Mach 3.2.. At altitudes from 85,000 to 95,000 feot at
ﬁﬁ;ﬁ:smm&mﬁwmmwmﬁ to 232 kuota.
T basiec alrspeeds are 400,309, and 232 £/AS., The o a
for 450 and 200 KIAS, » and 22 carRe &

“e It is possible to cospare only twe points of the cuwrves
of Plgures 11 & 12. The sea level net thrusts of 63,300 and
Sy U0 pousds are quite elose. However, at 4,500 feet altitude, there
is a éiﬁm@ of 2,800 pownds of thrust. The ssa level static net
thrust of 50,000 powuls secs quite low. These flgures could ohange
in sigpdficant ragmitudes, and Lockhead's problem of estinating the
not thrusi at lds tize 1o ool unrecopndzed. The comtinuing AR studies
and 1nlet modifisations grestly influvence the inlet reeovery facior.

&l
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Te In tho seciion on Alrport Ferformamnse, the report
makes the operational deelsion that ssgller brakee and no drag
eimts will o o isstical configuraticn. This decision iz not
a Loskheel rreyogaiive, bul should be dictatod by CICAZY onerations.
vy prizary comcern is thoe loss of an englne or the desire to sbort
for any reasom ab a speed of approxinately 150 kmots. Allowing
1,000 pounds of fuel used to cbialn 150 Mmots, Pleure 3, shows a
ground rell distanee of 43,000 fest, This eight mile grownd roll
far cxeeeds &y posaible level terrsin capability. With a different
stepping tochnigue (Mlowre 35), At ia possible to reduse this
pround roell to 28,000 feet (4.5 mlles) whioh is atill an cxceasive

~ Gs The talmeff ground run chart (Figure 3)) shows the
required vhan operating st 115,000 pounds gross weignt. The
o terperature of E7°F te operste fyom an 2,000 fool rursay
ulll grwatly restrict the traindng spevailons at the Ares. lormal
- takeoff distance on a standard day, szaln allewing 1,000 pounds of

TUITRY

W Y

fusl used to reach takeoff spoed, reguires 7,000 foot of runiy.
SUN docaleulatdons by the let, brwke tepping, or minor thoust

variations could wale this 2 very marginal condision for a night
takeolf corbat olsalon. ot

s Figure 21 gives the possibls tail clesrenee premuwedly
aﬁlssﬁiwwi@xt&. Howpvor, the wedpht and balswee chart does not
show the possibility of being at landing welslt and 19% c.z. 2t the
saze time. The chart also shows the angle of attask of the
fuselage refereuce line to be approximately 7.7° and the wing ancle
of attack will ve lese due to the gecmwtry of the siroraft. 7his
iz a relatively low angle whon copared to present day delta wing
ﬁ%ﬁt&aﬁ@W%Wﬁyamwiﬁg. Thee
#x result i, of cowrse, hWigher touchdown speeds, lemper sround
wm,mzmmm&mm. ’ .

I. The ellxb and deseent performance seetion is not
undorgtood by me. The equation used to fiad sirdmen Nl ussd in
the ellsd invelves, mung cther paraseters, s kHiwtle apergy corrsction
factor ad trus speed of tho airplane. The report states that the
sathetmtical funetion cantadning these paremsters 1s & constant. The
appondix justifies using the kinetle energy correction faster as @
consiant whlsh changes with sititude 4f the Faeh mmber i held
constant. This 13 not done in the eliadb wntdl Yach 3.2 is resched.
Upon reaching ‘ieh 3.2, oliab is contisued at constent ash at
which time the true speed bocomes @ variable. Thus, the repori has
called two pareneters as conatants when, in reality, one resains
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sonslant ab gertadn eomditions of an ervonecusly preseed olinh
scheduls ol the other varies continuously.

Jr  In the “search and lofter® Pimse of the rdsulon,
Loekleod has acain taken the operstional initiative in elicwing
1,800 pounds of Tunl for ssarch and join~up with the tanker and
leaving enly %4 pounds of fuel rempining at the time of “hook-
up.” This 1,800 pounds of fuel st optizam ppead and 25,00 feet
altliude, persdta ¢ sdnutes of seareh. If one mgine is shut
dowm, the tine is increased 1.2 miuutes to 10,98 slmites. The
W powwds reserve 13 geod for 4.5 minutes or arproximately 36
wles. The curves siven in Flzures 71 and 72 for 197 CeSe are
entdeal although one is for 30% of mlitary thrust and the other
is for 900 Liouste

~»  The mlesion analyses seotloa of the report L3 presented
in ¢ contradictory mamer. “he tabular sumary and the mission
breakdoms do not agree with the establishec grownd rules of coue
pulation. (n sowe instenoes the deviation from the ground rales
mies the alrorafl appear inferior {n range {o what should Le showm.
The flpures siven in the point teo polint range calodations are some
Limes fioures to be added and at other tdues the total of sax or
ali of the previcus finmes. This confusion is lolerable., Thae
squation civen on page 105 is not used in the subgequent caloulaticus,
the radiuz lose Tloure of 42 nautical edles acress with chasd of
Mowre 87, Howsver, Fiawe 07 Rupposedly an extension of “Anures
S5 and 24 iz not consistent with thoge droings. Figures 25 and &
are conmistent wid show a range less of 48 milss for a 140 dupvoe
tum at 1.2 g T radius losa, then, should be 26 nautiesl riles
rather than tis &3 smile pemaliy seoepted by Lockhesd, The YaRI0
of the alreralt Ls enhanced by ihe use of & aentrifuzal fores
factor. Use of tuls teehnigue may be a quesiionable issuc.

e Althowsin the elimb angle and thrust vector eorvections
of Appendix 7 are stated o be small, I believe that there are sce
incorrsel statenents in the appropriste explanations. I7 the slish
caloulations wore based on ineorroot aagemplions,tie alish data
will necessarily bo in ervor. ¥ basic differevee bore deals with
maymitudes of affeciive parame » The repert states tlat in a
alinbh, the 1ift is leos than the welsht of the alrplene and there-
fore the dras due to 1401 1s reduced, It further eontends ihat tbe
ihrust weetor inclinaticn in the lift direstion is the reason for
this redustion in J48% ang drage 1 take eweopiion to both atatensnts.
irus, the thrusi vector inslinatien is & relicving force in the Iirt
dirsetion. However, starting from a given conditien of cruiss
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squilibrius, e wing reference line is roiaied upward to iniilats
the elish. Suwe O vho airoraft gecmetry, the thrust westor rotates
the same maount. Thds thrust weeter, however, is a funcilon of the
gine of the angle ehange and vhem caleulated azainet the magnitude
of Iift chanje using Flowe 9, page 22, the thrust fsctor is
approxdinmately & tenth that of the AL change. Thus, the thrusi
vecstor doss reduce the wing 140t required for a civem silab rate
and/or elirb an;lv, but the over-all 14t of the wing during the
e¢limbh is greater than in erulse squilibrluz. 3ince the 11f¢ is
preater, the dra; due to 1t iz alsc greater.

e The complete mothod used Lo sive reaber range due to
radical acceloration is nol fully explained in Appendix C. iowever,
the Usilod flnmee and curves presented, indireetly sucvset a
factor of Zee Due Lo sooe of the exsemle fipures plven, I question
the technique and valldity of the eemcept. 7The basle theory is to
reduce the alreraft 1% required to sustadn flight dwe to the
eontrifugal force acting on the aircrsft, This redustion in 1ift
cives a direet reduction in drags This glves a resullant decrcase
iz thrust required, apd thus less fusl required for any chosen tice
or range factor. Nowever, {he technique of spplication appsars to be
ajrlled directly as a funsiion of alrereft held ht sbove the sround
while aaawﬁm the emrih to be & perfect spheore. Ths sarth, of
course, iz not swh A perfect well. Larly reports ghow the radius
in the Herthelouth direstion to be sppraciuately 13.5 miles less than
the equatérial radius. Iy colncldence, this closely sapprocimates the
A-i2 altdiuwds. [ flying 4in the assumed stadard stmosphere at a
idven prassure aititule, the alrnlane would stary &t s cunatant tapo-
line hedzht above the pea level datum. By flying in a northerly
direction, the alrplase would very closcly apnroximate flying at a
constant distance fron the esuter of the sarth and at 4 positicn over
the recdetic pole Le very close to the same distance fres the carth's
canler 85 at round cendlilons of tekeoff. Yorbaps all of such
Sostors have besn inciudaed in the data rsduction, but sueh iz not
sentioned in Lhe roport mxl leads me to doubt that the ranve inerease
factor ie as large as Lupiled in the eurve of Figure 8.

he &y over-all comclusion of the repori 4is that it does not
present consistent, usable data in such @ manner as to provids this
Hemlquartors the capability of operatiomal preplanmdng, Cortain
“eanned Msﬁm; profiles are ahown but not with sufficient backup
charts to sclect varyln: missian requirerents and to interject pertinent
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oporational congiderstiongs. Simce the data is not consistent within
e report, the enbire mothods and data prosented are suspesie

5¢ I recomand that this report Le reviewed Ly Lockhwed for
sccurtys Surtiwr, 1 recomend that the repori be resundiied in an
sperationally vsabls form such as the parformance appendix of any
pllote beudbool. Lyps technical order. In pueh R presentation, the
progress report would be enhaneed by the egpabiliiy of crerational
rnplaoning and alternete sigaion ssleetion.
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